Background The objective of this study was to examine predictors of prenatal smoking, and attempted smoking cessation during pregnancy among Romani women.
Introduction
Roma, Europe's largest ethnic minority, are often marginalized and live in unfavorable socioeconomic circumstances. Approximately 10-12 million Roma live in Europe and most live in Central and Eastern European countries, out of which one million live in the Western Balkan countries, including Serbia and Macedonia. 1, 2 Roma historically have endured and still continue to suffer from widespread racism, hatred, discrimination and 'anti-gypsyism' imposed by the dominant narrative of the general population. Many Roma are the victims of social exclusion, exploitation, alienation, prejudice and deep poverty and face insufficient access to adequate health care facilities, education, employment and housing. 3, 4 Consequently, Roma populations in Europe are one of the most health-disadvantaged groups. In comparison with non-Roma, they consistently report poorer health outcomes.
Smoking prevalence among Roma is higher than in nonRoma communities in 9 EU countries. 4 Although data are limited, existing information suggest that the situation is the same in Serbia 8 and Macedonia. 9 One study, conducted in 2010 by the United Nations Population Fund, among one thousand respondents living in Romani settlements in three cities in Serbia showed that 53.8% of Roma are smokers and that number of female smokers who smoke at least 20 cigarettes per day is higher than among male smokers. 10 The percentage of smokers in Serbia among non-Roma is much lower (35.8% in total and 25.9% among women). 11 In Macedonia 42% of Romani women from Roma settlements smoked cigarettes compared to 30% among non-Romani women. 9 Smoking is especially harmful during pregnancy as a risk factor associated with adverse birth outcomes. 12, 13 Romani women have been found to have a higher rate of smoking during pregnancy than non-Roma. 14, 15 In Macedonia, one recent study 16 showed that 39.5% of Romani women compared to 12.4% of non-Roma smoked during pregnancy. Pregnancy is also an opportune time to intervene with smoking behavior, given it connects women with the health care system and provides a motivation for quitting. 17 Despite the high prevalence of smoking among Romani women and the urgent importance of intervention during this senstive period, little is known about factors associated with smoking among this population.
The aims of this study were to begin to fill these gaps. First, the study examined sociodemographic and family factors associated with prenatal smoking, compared to those without prenatal smoking, among Romani women in Serbia and Macedonia. Second, the study investigated predictors of attempted smoking cessation during pregnancy in this population.
Methods

Population and sampling
This cross-sectional survey was conducted from November 2012 to February 2013 among Romani women in Roma settlements in Serbia (in the following cities: Belgrade, Vranje, Bujanovac and Leskovac) and Macedonia (cities: Skopje, Gostivar, Prilep and Bitola). Details of the study design have been published previously and are summarized here. 18 Purposeful snowball sample method 19 was used for reaching the appropriate sample size since data from last Census 2011 did not include illegal settlements. The sample size from the parent study 18 was based on 80% power to detect a two fold increased risk in low birth weight for those with high versus low discrimination. Interviewers trained specifically for this study from Roma non-governmental organizations (NGOs) went to settlements and asked the first people they saw if there was a woman who had a baby younger than 2 years old. Those women who delivered a baby in last 2 years were approached and were asked to identify other eligible women they knew. The criteria for participating in this study were being between the ages of 15 and 43 and having given birth (either live or stillborn) in the past 2 years. Data were collected on 410 Romani women.
The study was approved by the Rutgers Biomedical Health Sciences Institutional Review Board.
Research instrument
The research instrument used was the structured questionnaire designed with an input from Roma NGOs in Serbia and Macedonia, and tested internally within the organizations. Changes were made in the domain of cultural and gender sensitivity and accepted in the final version of questionnaire. The questionnaire was piloted with a group of 10 Romani women at each study site. The questionnaire collected information on sociodemographic characteristics, women's experiences during pregnancy and childbirth and included information on smoking habits for both women and their husband/partner.
We selected women from NGOs as interviewers with previous experience administering quantitative surveys. The principal investigator trained the women in administering the questionnaire and observed practice interviews. There was one independent research assistant in every country that was responsible for monitoring interviewers and data collecting.
Interviews were face-to-face in the local language (Serbian or Macedonian) and lasted approximately 1 hour. Prior to participation, all participants gave a verbal consent. Romani women were reimbursed for their time by getting a gift worth approximately 7 US$ in the local currency ('dinar' in Serbia, 'denar' in Macedonia).
Variables
Sociodemographic characteristics
Sociodemographic characteristics used in this study included: age (categorized into four groups: <20, 20-24, 25-29, ≥30); marital status (married/living with a man/not in union); education (no school at all/primary school/secondary school or higher); and wealth. Wealth of the household was measured by the Demographic and Health Survey Wealth Index (hereafter: wealth index), which in its calculation includes variables related to examinees' assets, i.e. household facilities. 20 The statistical procedure principal components analysis was used to assign the factor scores to each variable as described in detail elsewhere. 21 According to the wealth index, respondents were classified into five socioeconomic groups or quintiles: lowest quintile/poorest class, 2nd, 3rd, 4th and highest quintile/ richest class, with the same number of individuals in each.
Prenatal smoking
The smoking questions were duplicated from a postpartum survey used in several studies of low-income minority women in the US in which smoking was related to poor pregnancy outcomes. 22, 23 Women were first asked if they ever smoked in their lifetime. Those that answered yes were asked the following questions regarding smoking during pregnancy: 'How many cigarettes did you smoke before you found out you were pregnant with _________?' (none/less than daily/1-5 cigarettes/½ pack/1 pack/more than 1 pack); 'Did you try to quit smoking when you found out you were pregnant?' (yes/no); 'How many cigarettes did you smoke in the first half of your pregnancy with _________?' (none/less than daily/1-5 cigarettes/½ pack/1 pack/more than 1 pack); 'Does your husband/partner smoke?' (none/less than daily/1-5 cigarettes/½ pack/1 pack/ more than 1 pack). We dichotomized the smoking during pregnancy variable for the purpose of analysis (yes/no).
Statistical analysis
We performed basic descriptive statistics and frequency calculations on all variables in the total sample and by country. In univariate analyses, chi-squared test was used to examine explanatory variables by mothers' smoking status during pregnancy.
We used logistic regression analysis to estimate separately the association between sociodemographic characteristics (age, marital status, education, wealth index) and husband's smoking status (yes/no) with mother's smoking status during pregnancy and women's attempt to quit smoking when found out about pregnancy (dependent variables). Multivariate logistic regression was used to examine the same associations adjusted for age, marital status, education, wealth index and husband's smoking status. The stepwise approach with a backward elimination procedure was followed.
The level of statistical significance was set at P < 0.05. The analyses were conducted using the statistical software package IBM SPSS V.20.0 (SPSS Inc, Chicago, Illinois, USA).
Results
Out of 410 Romani women who delivered a baby in last 2 years, 210 (51.2%) lived in Serbia and 200 (48.8%) in Macedonia ( Table 1 ). The average age of participants in the total sample was 24 years (SD 5.37, range and one quarter were without school (25.7%). Thirty-six percent of Romani women smoked during pregnancy while the number of smokers among their husbands was much bigger (63.5%). Sample characteristics in Serbia and Macedonia were similar, Table 1) . Statistically significant differences were identified between all sociodemographic (age, marital status, education and wealth index) and family factors (husband's smoking status) with smoking status during pregnancy (Table 2 ). Smoking during pregnancy was more frequent among older women (30+), those living with a man, with no school, belonged to the lowest quintile/poorest class and in the households where husbands/partners smoked one or more than 1 pack per day.
In order to find which variables were associated with women's habit to smoke during pregnancy, univariate and multivariate models of logistic regression were performed (Table 3) . Romani women older than 30 years, as compared to women <20, and those who were living with a man, as compared to married women, were almost two and a half times (adjusted odds ratio (aOR) 2.48, 95% confidence interval (CI) 1.12-5.46) and two times more likely (aOR 2.09, 95% CI 1.27-3.43) to smoke during pregnancy, respectively.
Regarding education the following pattern was observed: education was inversely associated with smoking during pregnancy (for primary education aOR 0.56, 95% CI 0.32-0.98; for secondary education aOR 0.38, 95% CI 0.16-0.90).
Only the second quintile of wealth index (aOR 0.38, 95% CI 0.18-0.78) showed significant association with smoking in pregnancy, i.e. Romani women who belonged to second quintile had less chances to smoke during pregnancy than those who belonged to lowest quintile.
In addition, having a husband/partner who smoked was associated with significantly increased likelihood of smoking during pregnancy (aOR 3.71, 95% CI 2.20-6.25).
Results of the associations among sociodemographic and family factors and attempt to stop smoking upon learning of their pregnancy were presented in Table 4 . Women whose husband/partner smoked had half the odds of trying to quit when found out about pregnancy, as compared to women whose husbands did not smoke (aOR 0.51, 95% CI 0.24-1.06). Other predictors showed modest or null associations.
Discussion Main finding of this study
This research is the first of this kind conducted among Romani women in Southeastern Europe, and it contributes new evidence of an interplay between sociodemographic and family factors and smoking during pregnancy. First, our research demonstrates that among this marginalized ethnic minority group, women who are the poorest, have the least formal education, and who live with their partner, but are not married, compared with those who are married, are at increased risk of smoking during pregnancy. Second, we found that women whose husbands/partners smoked, compared with those who did not, were more likely to smoke during pregnancy. Results also suggested that women whose husbands/partners smoked were less likely to try to quit.
What is already known on this topic
Prior research in the general population in Serbia and Macedonia shows links between socioeconomic factors and smoking. 24, 25 In a rare study of smoking during pregnancy in the general population in Serbia, Krstev et al. 26 observed that lower education, poor socioeconomic status and family members smoking at home were associated with prenatal smoking. Similar results were found among pregnant Macedonian women. 16 Our findings build on this limited prior research by showing that socioeconomic factors are important in the primary ethnic minority group in the region, despite the predominant view that smoking is an entrenched cultural norm among Roma. 27 In Serbia in the last decade and a half several smoke-free laws have been introduced, which proposed excise and labels on tobacco products, higher prices of cigarettes, obligatory textual health warnings on cigarette packages and a ban on advertising and sponsorship by the tobacco industry. 28 In 2010 the Serbian Government adopted the new Law on Protection from Exposure to Second-Hand Smoke 29 which bans smoking in all public and workplaces and in public transit (the hospitality sector is exempted), while in the same year the Republic of Macedonia 30 introduced a comprehensive national smokefree law covering all public indoor areas, including bars and restaurants, and in some cases outdoor areas. Strict antismoking measures like ban on advertising and color pictorial health warnings on tobacco packages were implemented.
Unfortunately, despite existing smoke-free policies, enforcement is at times lacking, and in both countries the rates of smoking in general population are still high. 11, 25 It is unknown how these policies influence the smoking behaviors of ethnic minority populations such as Roma.
What this study adds
This study showed that women without any formal education were at higher risk of smoking than those with a primary or secondary education. Our results are in accordance with many previously conducted studies in European countries among the general 4, 31 and Roma population 14, 15 aimed to explore influence of education on smoking during pregnancy. In a cross-sectional study of pregnant women and new mothers performed in 15 European countries, 32 low education is consistently associated with prenatal smoking among Eastern Europeans. However, few studies in Europe examined smoking prevalence among women with no education at all, or only a primary education. An exception is evidence from Turkey 33 indicating that illiterate (with no school) and migrant women were at increased risk for smoking during e190 JOURNAL OF PUBLIC HEALTH pregnancy. Educational inequalities in smoking may be attributable to the fact that most of the pregnant smokers are unaware of the adverse health consequences of smoking for the fetuses and newborn infants, as well as of tobacco-related diseases 34, 35 and this may be also true for Romani women with no education in the present study. A qualitative study from Slovenia 27 that focused on Roma attitudes toward smoking suggests that education about smoking is extremely limited. Our finding that women with no education are at highest risk of smoking compared to those with even some primary education suggests that interventions designed to reach marginalized illiterate women are needed. Many educational and smoking cessation interventions like a cognitive behavioral intervention, 36 individually tailored counseling or motivational interventions 37 proved to be efficient in reducing smoking during pregnancy and consequently improving reproductive health outcomes, including low birth weight. 38 Such interventions may be useful among Romani women who smoke during pregnancy.
The findings of this study also showed that wealth index also acted as smoking predictor, i.e. women at the highest level of the socioeconomic ladder had lower prevalence of smoking during pregnancy. Across many European countries 26, 33, 39 and worldwide [40] [41] [42] inequalities in smoking during pregnancy by socioeconomic status are present and our results are consistent with these findings showing that women who belonged to the most affluent group were less likely to smoke during pregnancy. It should be noted that the wealth index was created within the study sample, so it is likely that even those in the wealthiest group of Roma in our sample are relatively poorer than most of the general population, as has been seen in previous research. 43 It is stiking, therefore, that extreme poverty is an important predictor of smoking even among a relatively poor population. This is the first study to document predictors of attempted smoking cessation among pregnant Romani women in Serbia and Macedonia. Our analysis of attempted smoking cessation shows that a low number of women attempted to quit smoking and lacks precision to show statistically significance. However, our results suggest that factors predicting quit attempts are somewhat different that those associated with smoking during pregnancy, with the exception of having a partner who smokes, an important factor for both outcomes. The finding that women who belonged to higher quintiles of wealth index were less likely to quit when found out about pregnancy is inconsistent with previous research from Serbia among the general population 24 which found that wealth index acted as proquitting factor, i.e. higher likelihood of quitting was present among female smokers who were richer. In another Serbian study Krstev et al. 26 found no link between socioeconomic status and smoking cessation during pregnancy. According to Balazs et al. 15 Romani and non-Romani women who lived in poverty in underdeveloped regions in Hungary were less likely to quit smoking during pregnancy for economic reasons. Researchers from Slovenia 27 found that Roma see smoking as a part of their cultural, ethnic, individual identity and social life, and that adverse effects of smoking are their destiny and therefore they less frequently quit smoking than non-Roma. It is unclear why we did not find the expected socioeconomic gradient in attempting to quit during pregnancy, but both economic and cultural factors should be explored in future research.
In the present study, the lower likelihood of quitting smoking among Romani women whose husband/partner smoked, is consistent with the evidence on inequalities in smoking cessation of numerous studies. Partner's smoking status is a key determinant of changes in women's smoking behavior. 44 Hungarian studies showed that factors associated with attempting to quit and quitting at the time of pregnancy were being non-Roma and living with a partner who does not smoke. 45, 46 In addition an Oslo cohort study 47 showed that long-term cessation was related to having a non-smoking cohabitant. In the future intervention programs aimed at decreasing the number of smokers during pregnancy in Serbia and Macedonia, involment of partners should be taken in account.
Limitations of this study
Several limitations should be briefly stressed. Although our analysis of attempted smoking cessation lacks precision to show statistically significance, results suggest the factors predicting attempted cessation like husband/partner's smoking status. Regarding cross-sectional nature of this study it was difficult to draw causal conclusions and changes in smoking behavior of Romani women were not presented over time. The use of non-random sampling does not enable us to make inference to true smoking prevalence patterns in the overall population of Romani women. However, it should be noted that given the lack of a reliable sampling frame for Roma in both countries, a true random sample is not possible. The pilot of the questionnaire did not assess validity or reliability for the items included in the current analysis. Our study may have recall bias, i.e. smoking status of Romani women was self-reported and may be measured with errors originated from failure of memory or selective reporting which probably lead to an underestimation of the actual prevalence rate. Also, the notion that smoking during pregnancy may be socially undesirable can affect our results, although this social desirability bias is much less likely in this setting than in populations with stronger social norms against smoking. Finally, it was not possible to conduct study during pregnancy only and to measure smoking exposure with serum or urinary cotinine levels.
Conclusions
Notwithstanding all mentioned limitations, our study contributes to scant literature on smoking prevalence and attempted smoking cessation during pregnancy among Romani women in Serbia and Macedonia. Our findings showed that Romani women with higher educational attainment and those betteroff smoked less during pregnancy and suggested that those whose husband smoked were less prone to quit when found out about pregnancy. Therefore, comprehensive prevention strategies and targeted intervention programs (educational and smoking cessation programs) particularly tailored for the most disadvantaged Roma groups (innovative and culturally acceptable) at both individual and population-based levels must be employed in order to change unhealthy smoking habits and consequently reduce socioeconomic inequalities in smoking. Also, further research of the impact of policies on the smoking among Roma population is necessary.
Supplementary data
Supplementary data are available at the Journal of Public Health online.
